amounts in intact liver, is as effective an inhibitor as UDP.) End-product inhibition becomes negligible if UDP-glucuronyltransferase is assayed in the presence of bivalent metal ions and UDP-N-acetylglucosamine. The latter compound, a physiological intermediate, acts in the presence of metal ions as a positive K type of allosteric effector with regard to the binding of UDP-glucuronic acid Zakim et al., 1973~) . At the same time UDP-N-acetylglucosamine is a negative K type of effector with regard to the affinity of the enzyme for UDP. Treatment of UDP-glucuronyltransferase with UDP-N-acetylglucosamine does not modify selectivity for the binding of sugar nucleotides. Activation by UDP-N-acetylglucosamine hence converts UDP-glucuronyltransferase into a kinetic form which can function efficiently under conditions in vivo.
The concentration of UDP-glucuronic acid for half-maximal rates of glucuronidation falls in the presence of UDP-N-acetylglucosamine to values approaching those in vivo. UDP-N-acetylglucosamine also minimizes the extent of end-product inhibition. Sensitivity to the activating effect of UDP-N-acetylglucosamine is essential for the efficient function of UDP-glucuronyltransferase.
The physiological significance of constraint on the maximal activity of UDPglucuronyltransferase in untreated microsomal preparations lies in the fact that activated forms of this enzyme are kinetically inefficient. Treatment with phospholipase A destroys the important regulatory properties of UDP-glucuronyltransferase. Thus : (1) UDP-N-acetylglucosamine inhibits, rather than activates, the phospholipase A-trea ted form; (2) the specificity of binding of the UDP-glucuronic acid-binding site is lost; all UDP-sugars tested are inhibitors of the phospholipase A-treated form of UDPglucuronyltransferase (Zakim et al., 1973b) ; (3) treatment with phospholipase A potentiates end-product inhibition by UDP. The basis for these last two effects in kinetic terms is selective control by the membrane environment of the affinities of the enzyme for the UDP and glucuronic acid moieties of the substrate. Activation of UDPglucuronyltransferase by treatment with phospholipase A enhances affinity for UDP, but decreases affinity for the glucuronic acid moiety. Selectivity is lost as a result, and end-product inhibition by UDP is amplified. The effect of treatment with phospholipase A on sensitivity to UDP-N-acetylglucosamine is less certain, but does not appear related to binding of this compound at the substrate site (Zakim et al., 1973b) . The detailed kinetic and functional changes associated with Triton-induced activation of UDP-glucuronyltransferase are different from thosedue toactivation by phospholipase A. Tritonactivationisassociated withenhanced affinity of UDP-glucuronyltransferase for UDP and no apparent change in affinity for the glucuronic acid portion of UDP-glucuronic acid. These data suggest that the mechanism of Triton activation is of potential usefulness. This notion was corroborated by the observations that end-product inhibition is not potentiated on activation by Triton nor is specificity for the binding of UDP-sugars lost after this treatment. On the other hand, the Triton-treated enzyme is insensitive to activation by UDP-N-acetylglucosamine, and will not function well under the conditions presumed to exist in vivo. This is true as well for the form of UDP-glucuronyltransferase produced by treatment with phospholipase C. This latter form is inhibited extensively by UDP-sugars other than UDP-glucuronic acid. It is also insensitive to activation by UDP-N-acetylglucosamine.
The exact physical basis for the production of what appear to be several different functional forms of UDP-glucuronyltransferase is not established. Irrespective of considerations of this sort it is clear that the properties of UDP-glucuronyltransferase are sensitive to temperature-induced modulations in the fluidity of the lipid portion of the microsoma1 membrane (Eletr et al., 1973) . There is also a consistent relationship between changes in the activity of UDP-glucuronyltransferase and changes in the fluidity of the lipid portion of the microsomal membrane (Vessey & Zakim, 19726; Eletr et al., 1973) .
If the fluidity of thelipid phase of the membrane is important for the function of UDPglucuronyltransferase, temperature-induced modulation of fluidity might also alter regulatory properties of the enzyme. This possibility was examined by studying the effect of temperature on the specificity of binding of UDP-sugars and the response of the enzyme to UDP-N-acetylglucosamine. At temperatures below 16"C, the temperature
